The concentrations of water, W, and electrolytes present in solutions of LiCl in N,N-dimethylacetamide, LiCl/DMAc, and of tetrabutylammonium fluoride. x-hydrate in DMSO, TBAF.xW/DMSO can be accurately and expediently determined by three independent methods, UV -vis, FTIR and EMF measurement. The first relies on the use of solvatochromic probes whose spectra are sensitive to solution composition. It is applicable to W/LiCl/DMAc solutions but not to TBAF.xW/DMSO, because the charge-transfer complex bands of the probes are suppressed by strong interactions with the latter electrolyte. Integration of m OH band of water may be employed in order to determine [W], hence [electrolyte] by weight difference. EMF measurement uses ion-selective electrodes in order to determine [electrolyte], hence [W] by weight difference. Results of the latter method were in excellent agreement with those of FTIR. The reason for the failure of Karl Fischer titration is addressed, and the relevance of the results obtained to functionalization of cellulose under homogenous solution conditions is briefly commented on.
Introduction
The impetus for the continued search for solvents that dissolve cellulose is to obtain better-quality products. Thus cellulose and its esters, in particular acetates, with upgraded properties may be obtained by precipitation from their (homogeneous) solutions (Woodings 1995; Chavan and Patra 2004; Heinze and Liebert 2004; Steinmeier 2004) . Compared with the industrial, i.e., heterogeneous functionalization process (Toyoshima 1993) , cellulose derivatization under homogeneous reaction conditions offers a distinct advantage because products of any degree of substitution (in the anhydrous glucose unit) may be directly obtained from the native polymer, with minimum degradation (Heinze and Liebert 2001; El Seoud and Heinze 2005) . The solvent system most extensively studied is lithium chloride in N,Ndimethylacetamide, LiCl/DMAc (Dawsey and McCormick 1990; Samaranayake and Glasser 1993; El Seoud et al. 2000; Dupont 2003; El Seoud and Heinze 2005; Ramos et al. 2005) . More recently, tetra-n-butylammonium fluoride hydrate in dimethylsufoxide, TBAF.xW/DMSO has been successfully employed for cellulose dissolution/ functionalization (Heinze et al. 1999 (Heinze et al. , 2000 (Heinze et al. , 2003 Ass et al. 2004 ). Here we employ (W) to denote water and (xW) to denote the water of hydration of TBAF, presumably trihydrate. The term 'solvent system' designates an electrolyte solution in a polar aprotic solvent. It is intended to differentiate these systems from room-temperature ionic liquids, where cellulose dissolution does not require an (additional) electrolyte. The interactions of the ionic liquid with the hydroxyl groups of the polymer are probably strong enough to disrupt hydrogen-bonding, leading to polymer dissolution (Swatloski et al. 2002; Spear et al. 2004; Wu et al. 2004; Turner et al. 2004; Heinze et al. 2005) . The much higher cost of ionic liquids, relative to the above-mentioned solvent systems means that the latter will continue to generate much interest, e.g., for obtaining specialty products, including water-absorbing fibers and hemodialysis membranes (Diamantoglou et al. 1984; Diamantoglou and Vienken 1996; Lacey 1997; Abe and Mochizuki 2003) . Production of these derivatives rests on optimization, leading to cost reduction, of the three steps involved, namely, cellulose activation, dissolution and functionalization. With these objectives in mind, we decided to investigate simple, expedient methods for the determination of the water and electrolyte concentrations of the above-mentioned solvent systems. Note that this objective, if achieved, should lead to economy of energy/labor, and a better control of cellulose derivatization. The electrolytes employed, in particular TBAF.xW, are very hygroscopic, their drying is time-and energy-consuming. As has been demonstrated elsewhere, TBAF.xW cannot be dried by heating because it undergoes Hofmann elimination reaction (Sharma and Fry 1983 ). An alternative approach is to employ partially dried electrolyte, but the medium composition, in terms of [electrolyte] and [W] , should be known accurately. This knowledge is important for several reasons: (i) the presence of unknown concentrations of (adventitious) water may lead to conflicting results as shown, e.g., by the (inconsistent) solubility limits reported for LiCl in 'anhydrous' DMAc (Potthast et al. 2002) ; (ii) the complex role played by water warrants a careful determination of its concentration. For example, its presence affects the aggregation state of dissolved cellulose, hence its reactivity (Terbojevich et al. 1995; Sjoholm et al. 1997; Potthast et al. 2002; El Seoud and Heinze 2005) . As discussed elsewhere for cellulose esterification in TBAF.xW/DMSO, the amount of residual water should be carefully controlled, so that its (beneficial) effect on cellulose dissolution is not canceled out by its (deleterious) effect on reaction yield, due to a combination of consumption of the acylating agent and hydrolysis of the ester produced (Ass et al. 2004) .
We show that Karl Fischer titration is not convenient for the determination of water in these solvent systems. On the other hand, solvatochromic indicators may be conveniently employed, but only for LiCl/DMAc. Both FTIR and ion-selective electrodes, ISEs, are recommended because they are simple, expedient and give consistent results.
Experimental

Solvents and reagents
These were purchased from Merck or Acros, and were employed as received, or treated as follows: DMAc and DMSO, distillation from CaH 2 ; LiCl, drying at 200°C for 4 h; C 6 F 6 , agitation at room temperature with 5% sulfuric acid, followed by washing with water and drying (Armarego and Chai 2003) . TBAF.xW was either commercial, or was prepared by the reaction of equi-molar amounts of aqueous HF and (n-C 4 H 9 ) 4 N + OH ) solutions. A waxy white solid was obtained after lyophilization of the solution, followed by further drying at room temperature, under reduced pressure, over P 4 O 10 . Anhydrous TBAF in DMSO was obtained by reacting (n-C 4 H 9 ) 4 N + CN ) (6.31 mmol) with C 6 F 6 (1.047 mmol) in 50 ml anhydrous DMSO for 1 h (Sun and DiMagno 2005) .
The solvatochromic indicators employed were 2,6-diphenyl-4-(2,4,6-triphenylpyridinium-1-yl) phenolate (RB, commercial) and 2,6-dichloro-4-(2,4,6-triphenyl pyridinium-1-yl) phenolate (WB, synthesized as reported elsewhere (Kessler and Wolfbeis 1989; Tada et al. 2000) , see structures in Figure 1 .
